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1020020081787 #^ 'U^}: 2003/9/5 

711^1^ tiv^^i T^]2.e:| ^s.He|^>^l 7]^* SEfe 

^^<^1 ^. ^^ 7l<a ^sjtb ^ ^iBl ^>§^ ^j^^el 

^>^1 /.]-g.^].igX-l:£ 511 o];^! ^ 

9X^. H ^4, D11S.&I ^^13^ Z]]o]^X\7} Till2.5l ^^-^lo) 

£ 3 
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1020020081787 %■^ ^;<>: 2003/9/5 

^1^^ iMHe^^>^l 7l^^ tiJrS^l p^iae^ {SEMICONDUCTOR MEMORY 
DEVICE HAVING DELAYED AUTOPRECHARGE FUNCTION} 

H la^ '^^^'y DDR DRAM<^l^i ^£^^1^1:^1 7]^o] <^«]:^<?I ^# 

^^^^ ^4 El-olxg;£; 

-£ 3^ £ 2<>11 uHS-Bl ^^l^l ^^^^ -y-<^^^ 5.^; 

£ 5a^ £ 3<H1 -£^1^ DDR DRAM<HlAi ^s.^el;^>;<l 7]^^ ^# 
£. 5b^ «S3(BANK0)^ ^ i7> ^^-^ ^i-EfloflA^ HSH(BANK0)S^ 

100 : ojlS-Bl 111-114 : ^<^]^ 

121-124 : Ell^l^Bl 200 : ^]3.^ 

210 : <>1 = ellr±i ell^l>iE-1 215 : n§3 ^^7] 
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1020020081787 ^^ 'U^}- 2003/9/5 

220 : «J 230 : ^]3.B] ^ o]^]]o] 

235 : ^^1 ^^7] 240 : '^/%^ 

250 : T^3.v^ 260 : ^^^1f^] ^]^7] 

270 : <i 280 : ^S.^2fl^J 

290 : B)-olnj ell>^l>iE-l 

<16> ^ ti>£^l 1^1 ^-^S., # ci ^^l^^S.^ 

el:^>^l 7l^# «}-:£^l v\]S.^ ^V^lo]] ^tb 

<17> ^^n] ^3.^ ^^1, DRAM^ ^3.^ ^S.^B\/c>\] z^]o]B\^ ^#*>7fl 

^#(read)/7l<i^(write)*>7m ^E^ti.^ ajal- ^7l(close) -?1s:H ^IH 

51-^*^ €'a-(<^l* Vcc/2)-^S ^s1^1:^l(precharge)t!:i=1-. ^JjE^ti.^ 

"Jasl Afls^ ^(row)^ 'i7l(open) ^<H1 , 

^SHsl^M(auto-precharge) 7]^^ '«>>-§-*><^ =Sl^M£l<H'=>>^ DDR 
SDRAM^ ^% 7l<a o1-E.efl>^ >iH^a.(/CAS) Bj-oii^joflA-l 

olJ^efl:^! ^5l(<^l* 1-^ AlO)* ^'i>l:'^>H tH^H(burst) ^m■ 7]^ Aj-o] 

^ 7l<a t^^o] ^^5^^ nfl A10<^1 s:l-ol(high)<^l^, ^SHfil^M 7l^^ 
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) 

1020020081787 ^^ <UA-- 2003/9/5 

B^W.(/CAS) ^>^1#^ Hl-o]^ c]]^]d\]A^ HB^^W7> Al^€r>^ ^^fli^^V 

^S^e^^M ^l^l-^V^l ^^cf. oje-lt}: ^^^^ Hel^M -i-^oi 

C^lolB] ^Aflil- ^^^^ ^^^l^Cf. 

18> :£ la^ ^^^^ DDR DRAMoflAi ^£5.^1 7]^o] '^^^91 ^# 

"^^o] ^^5)^ ^3^- Efolnj^olc^.. ^i^o^ ^o^^ ^^H. DDR DRAM^ 
^}'=>]^ ^l^Crow cycle time : <^1*> 'tRC'^ ^l^)^! 10 ^]-<^l#(10*tCK)S, 
e^->i-^-7fl>i >>1^(/RAS to /CAS delay time : <5l*>, 'tRCD'el- ^1^)0] 3 # 
^ ^><^l#(3*tCK)S, ZLSlJL /CAS 2ll<i1^Al(iatency)(<5lB^>, 'CL'olel- ^^)7} 2m 
^ ^^S)^ <^]o\] cfl^Vo^ atb. DDR DRAM^ ^S.^ ^ 

4 7fl^ ^-f<Hl ^1 1 ^^1 ^1 4 

S-f '^^l-CAO. Al, A2. A3). ^1 1 vfl^l 4 ^# ^^(RO, Rl, R2, R3) ZLe| 
^1 1 ^^^1 ^1 4 ^e^^W ^^-i-CPO. PI. P2. P3)^ 4 711^ nSa.l-'Hl ^ 

i9> £ la» ^1 1 ^H^H. i=g^(AO)<^l #^(T0)<^1A^ SJ^slui, 

ojs^Ei tRCD ^ #e^(T3)*Hl^i ^1 1 ^eI^. ^o-oi] cfltb ^# ^^(RO)^] 
^r:f. 2 ^E^a. ^-f t^^(Al)^ #^(T2)o11^i ^^S^ji oj^a-E^ tRCD 
^. #^(T5)«^lAi ^] 2 ^TE]^ S-f ^^(Al)oll ^] 2 ^^(Rl)ol <a 

^^cf. HSlJl, 3 ^E^ti. tg^(A2)ol l-^(T4)S^El tRCD 
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y 

■ 1020020081787 ^^ ^^>: 2003/9/5 

^1^ ^ #e^(T7)<Hl>H ^1 3 "A^^ ^-T- ^^(A2)<^1 tfltV ^] 3 ^# ^^(R2)o] 
'ij^slJl, ^] 4 ^Eja. ^o. t^^(A3)ol <a^£]^ #g^(T6)-9-S^E^ tRCD ^]tt 
^ #^(T9)oflAi ^] 4 s-f ^^(A3)<^1 cflt!- ^1 4 ^# ^^(R3)<^1 <U^ 

€4. ^1 1 ^# ^^(RO)ol #^(T3)-2-S.^E-l CL=2<H1 n^^}^ 

^, S^(T5)<Hl^i cflolEi <y#^ ^S(DQ) Hl-^-^S ^1 1 cllolEl(Q0)7l- 
#^€4. ^1 2 ^^ ^^(R1)<^1 #^(T5)S.-^El CL=2<H1 tfli^*>^ # 

^ A>ol^ :f #^(T7)<^1^-1 ^] 2 c-ll<^lEl(Ql)7>, >11 3 ^# ^^(R2)<^1 ^^S)^ 
#e^(T7)S^B-l CL=2^1 ^fl^^V^ #2^ ^]-<^ll- ^ (T9)<^l^i 3 cflojE-l (Q2) 
71- ZL^JL ^] 4 ^# ^^(R3)ol <y^5]^ ©.s^(T9)S-^Bl CL=2<^1 ^fl^i^V^ 

^ #^(Tll)<^lAi 4 c|lolBl(Q4)7> zl-zl- #^^rf. 
20> 2 S--^ A>ol^(tRCD)<^lAi 1 -a^Elti. ^^(AO)^! (TlO)ofl^i 

oj^^cf. o] rtfl, -i-^(TO)<^l^-l^ 1 ^E^ti. s.-?- ^^(AO)^ «5 olcefli^ 
#^(T10)<H1>HS1 y^] 1 ^nE^ti. ^^(AO)^ ^ o]^^]^7} Als. cfsi^ 1 
^E^W. ^^(A0)<5l ^^Sl7l ^oll /^l 1 HBl^>;=cl i^^(PO)ol <g^5l<:>1<:>> ^ 

4. £ laofl^i^ l-€^(T8)'^l^i 1 ^el^M ^^(PO)ol <a^€t:f. x^}^7}:^] 

5. #^(T2)o]lA^o^ ^] 2 ^-^E]^ S-f ^^(Al)^ #^(T14)<=-flAio] ^1 2 -^flEla. 
S.^ ^^(A2)^ ^ ol:^5il>i7> Ais. tfe^ ^] 2 ^ElM. S-^ '^^(A2)ol 
£l7l ^<H1 #^(T11)<^1A-1 2 ^Bl^>;^l '^^(Pl)ol 
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1020020081787 %^ '^T-}: 2003/9/5 

^ tiV^ ^o]^ #§^1-(T13-T14) ^ #s^l-(T17-T18)<^lAi Aj^e^ ifl e:|.oio. 
*^ t-flolE^7]- ^^l7l( suspension) «^l-c.l-i-(idle) ^^<^1 # 

^£HB]7;>^1 7l^^ s.^ ^^(Read with Autoprecharge : RA) SL^ ^S. 

^Sl^>^l 7l^* 7l^ (Write with Autoprecharge : WA)^ ^# 

:£ Ib^ DDR DRAM<Hl^i ^SHBl^M 7]^^ ^ 

<23> 3E. lb# %i-S*>ia. ^1 1 ^^(AO)ol #e^(T0)<Hl>H *a^SlJi, 

olS.-^Bl tRCD ^ #s^(T3)<HlAi ^] 1 oljBlti. tfltl- ^S=.Bl;^>;^l 7]^* 

^# ^^(RAO)ol <a^^i::f. ^ 2 S-f ^^(Al)^ l"^ (T2)<^1 

<a^slZL ols«-E-1 tRCD ^, #e^(T5)<H]Ai ^1 2 ^A^^ ^^(Al)<Hl cfl 
^1 2 7l^^ s.^ ^^(RAl)ol -a^^^. :=L^:n., 3 

•a^Eiti. ^-f i^^(A2)oi <a^5i^ #5^(T4)-$-s--^Ei tRCD ^ m^(.m'=>\]^^ 

3 ^A^^ s.^ ^^(A2)^l cfltb 3 ^s.5.e:)^>^1 7]^^ 
(RA2)ol <?3^£]JI, ^1 4 'SflE^ja ^^(A3)<:>1 "y^Slfe (T6)^S.-^El 

tRCD ^ •l-e^(T9)<Hl>H 4 ^E^ti. S-f ^^(A3)<H1 tfltt ^1 4 ^-g.^e|^> 
^1 7l^^ i^^(RA3)<^l ^^^^V. ^1 1 ^# '^^(RAO)ol 

#^(T3)-^S.^El CL=2oll #^ A>ol§ ^, #e^(T5)<5flA-l cflolE^ oj#^ 

^:£(DQ) Hl-'^-^S- 1 cfl 
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1020020081787 %^ "^^V: 2003/9/5 

<='l£-1(Q0)7> #^€^1-. ^1 2 ^# ^^(RAl)ol m^(T5)S.^^ CL=2oll 

«fl^^>^ ^ #§^(T7)ofl^i 2 cllolEi(Qi)7>, 3 ^^(RA2) 

o] "^J^SI^ #^(T7)S.^B1 CL=2«^1 ^'^^m #^ ^ #^(T9)ollA-1 3 

el1<^lBKQ2)7l- ZL5]J1 4 ^# ^^(RA3)<^1 #^(T9)S.^Bl CL=2<^] tfl 

^^>^ A>ol^ 4: #^(Tll)<Hl^i ^1 4 c-l]olEKQ4)7> z^z^- #^^cf. 

<24> #^(T3)«^lA-1 ^S^al^l:^! 71^^ ^^(RA0)<^1 ^^^^ cfl-§-^>^ 

(T10)<HlAi 1 oflE^w. ^o. Tg^(A0)ol ^ 3E] i:-] wj-j^^] Dfls.e| ^^1^ :^ 

^j-^-^S -^^^ ^ 9X^. HSl-BS C-flolE^ Jl^* ^ 

Sit:f. ZL&m, 7l^# =-# ^^<H] Sl*>TS ^# 

7l<a ^oll ^s^^ ^ oflElM. ^^<H1 ^«fl €^1^^ 2. 

^ tq-Al ofl>Hl^* tifl 6nBly. S-f ^^^<^1 «>S. ^A-fl>,*>^ sflolT^l a. = (page 

modem ^>^^1-^1 *sr>H.^>i^ T^lie) ^^IS^ Ellol^Al7> #7>S|lAl DflSS^ ^^jo^ 
<25> ^^^^ HSU^^ ^^*>^. ^<^^ ^l^V -^^^ #2:^ ^ 

t!:^ <^^oflAiT?> ol^oi;^!^ ^^o] ox^^ oQ. ^ o^,:^ oje-it}: 

■^^^^( locality of reference) tt^-. ^^^^ ^^^"1 ^S. 

^ 7l<^ 
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1020020081787 %:^ '^t]-: 2003/9/5 

<^l*fl^ ^ 9X^. S.^^ 7114=1 (cache) ^tb^^^ i^lS. 

^^^S.) ^^tb ^1-<^1 ^1=1-. DRAM<HlAi ^ilol^l^ ^ ^E)ti. S-f 

2«i ^H-ell:- BlH ^ * I/O HlH n^^^^. ^. ^ cHc^i>,o:) 10 

olJi, 8 711^ cllolE-1 DRAM^ ^-f ^ll^^l^l >^1-<^1^^ 2l0 * 8 ^. 

8192 alH7]- ^i:!-. 8192 wlHofl ^xg-^}^ ^s. ^ ^o] ofl^^]^ 

S]^ cl-^oil on^fl:^^ ZL 8192 wlH^l ^11 ^s}^ ^^l- ^ ^1-<^1 " 

^Cf. 7l<a ^^q-^ ^tflA^ 3Jilolxl A>-g-s:>^ oflEla. 

^ ^^<^i 131^ sii^i^i^ He]^WAi7i;<i ^1^ 1^ >^Bfl5. -B-^m 

^. ^# 7l<i^ ^2)-^ ol-E.efl>i7l- o]nl 3l|ol;^lo>o^ <>\x^ o] 

^efl^t^ nfl 6«Ely. s-^ ^^§ioi tii-s s.^ £^ 71 <a 4^ ^c]-. 

^, tl: «2^Ely. ^^"^l ^Sfl^i 3Ji]ol;^] vflo^ o]x^ ^s. ^# 71 <a 

€ ^1=1-. ^1^ n<^]^] S-B.^ x^lS-el ^J-^l^l ^2]- *^^Al7l^i:-ll 

^ £^<^1 ^Cl-. 

n.^]^, st>H ^^tb «>sl- ^<^1 i&.S.^e|^>^l 7l^^ ^5^-^ 7]<^ 

^^'>\] ^*>^ ^# 71SJ ^^o] ^ <g3l^ ^1<^1^17> ^^1S.S. 

3)loi;^l s.:^^ A>-g-^ ^ a^Sii=l-. 
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1020020081787 %^ '^^}: 2003/9/5 

<27> tcl-e^-A-l ^ ^i^o^ tij-fif ^o. ^o. 

S., ^S.^Le]^>^l 7l^^ t^^^ A>^^>^A-l£ J^O]^] S-B.^ ^ ^ 

^ ^£^1 ^j-^m ^cf. 

<28> ^^-i- ^^^^]-7l ^*]: ^ ^^^^ <a ^^oll ^^V^, tiV£ 

^1 v\]s.^ ^^ife. ^1- ^ '^^s. uiisE] >i ois^io], iq-^s-^B] 

Ji* '^^•^ ^si:^ ^elai >a-7l ^S.Hel^>^l ;511<H >Os<i -§-^sflAi 

el^s]^ El-oiD^^ ^«1*>^, ^7] ^o]x^^ ^o] 13] el Ai^Vofl 

<29> w>^2!t!- -M^l*^]*^! ^7] Dflieil >i <Hell<^l7l- ^i;^] ^ei;^]:^]:^ ^oi 

^1-71 v]]3.E] ^^1^ DRAMoji::]-. 
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) 

1020020081787 #^ <^^>: 2003/9/5 

<32> ^ ^^2^ cf^ ^^Hl rc)-^ tiVs^l ^^1^. ^1- ^ ^il-S 

^o]7} ^SHsl^M 7l^^ ^^^^ nfl ^s.He)^>;^l ^^^s). 

*m Hel^ ^2]-Ol «5a-i-<^l tfl-g-^^ BfololS.^ ^Ul:5> 

^A-l ^V7l Efoln^o^ ^o] p] aI^o^I iifl cH^^>^ «S 

3.7} Hel^>^l5l£^ ^1<H*>^ Hel^>;^l ^1<H ^^th^. 

<34> O] ^A]c^]6\] 0X0]A], ^7] HE] ^1:^1 ^^7] E1-0]o^o] ^o] ^7] 
<36> ('^'^1<^1) 

^cf. o] ^Alc^lofloflA-l^ 4 7fl2^ i^^>^ DDR DRAM(Double-Data-Rate 

Dynamic Random Access Memory)<Hl ^^l-<^ ^^tt^. -^^j DRAM^ 7] 
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1020020081787 ^^ ^^]-: 2003/9/5 

<y x^^ol ^v^^5J^ rtfl ^^(<^m 1-^, A10)7> ^Hojig 

Sl^>^l» ^^S^^. 1=1-^, ^ ^^^l^i^ DRAM^ SJ:^i ^^tt ^S-HHl^]:^! 7] 
^# 7]<U '^^<^1 <g^i|t:iHl-£ ^# 5E^ 7l<g H>S. ^ 

^^^H ^Ji, T^jsl Al^o] ^ j2.miBlx]:^l* ^ 

^S^al^M 7l^^ 7l<y A>-g-^Ai£ 

^o]:^] S.^^ ^ Slrf. 

<38> £ 2^ ^ ^^^1 H>^3l^ -^Aio^icii TJiiJE-el 

Sojcf. £ 21- ^S^l-^, T^lS-el ^1:^1^^^ ^Bl-&|(100)5q- t»l]s.£) ^S- 

^1(200)1- 5£^t!:^. i^lS-e] ^Hl-eKlOO)^ ^-f- SS^^-fl^iCcl £a1^)^«-e-1 
o1:B311>i ^^(ADDR), cllolE-l ^s(DATA), ^^^KCMD) ^ #^ ^S(CLK)» ^ 
v\]3_B] ^^1(200)» ^>^1]:iit!:i=1-. <^ls]tb ^]S.^ ^H#ei(100)^ b^-o] 
^■i-C 111-114)4 efl^l^tilrC 121-124)^ Efol i3]s.(iii_ii4)j!|. 

121-124) <H1 ^^fl^l ^'^tbcf. ^AldfloflA-^, 

(200)^ DDRE DRAM^^lcf. ^3.^ ^^1(200)^ T^^l^^ t^^^^ :£ 3<^] 

<39> £ 3^ %i-S*>^, T^lS-S] ^^1(200)^ ^H^efli £11^1 (210), «5a 

71(215), S.^ t:1^e1(220), ^]S.B^ ^ <>! efl o] (230) , #^7] (235). cilolE^ 

<a/#^ n\3\(240), clSt:-1(250), Hel^>^l /^l<H7l (260) , c^^c-l 

(270), SSUBfl^J 5ll^l:±iEi(280) El-oltij 511^1 >iEl ( 290 )» i^tVcf. 

<40> v\]s.^ ^ <Heflol(230)^ 4 7fl^ «53L€-(BANK0, BANKl. BANK2, BANK3)S ^ 

ifl^^l^, ^^3] ^#51). afl«i^ ^t^.^ 
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1020020081787 ^^ <^^V: 2003/9/5 

^7.]^B\(210)^ ^]S.B] ?lHl-e.i(100)S^E-1 <H-^ell^ 
(A0-An):4 ^H^efl^ ^^-i-CBAO, BAl)^ ^i^tb^f. HSa ^^7l(215)fe <>1 

eI1;^1^eK210)«^1 ^i^^ «S3 <H^e11>i >as#(BAO, BAD^il -§-^«fl>H 4 
7flSl «3H-i-(BANK0-BANK3)-i- 7>^i:-ll *>m- ^^c^>7l ^tb ^^3. ^^ # 
^^t:f. ^-f tq^c1(220)^ efl;^l^EK210)<>ll <^-B5ll>i 

^:&1-(A0-An) ^ ^ c>1^sfl^* «Sa >a^7l(215)<Hl «5 

(270)^ efl^l^EK210)ol] ^-1^^ c>lc5i]>, Ai^*(A0-An) ^ ^ <H-^£fl 

^x] ^^7] (235)^ i^ilse^ ^ <>lB^lol(230)^ €« ^ ^ c^sc-] (220)5!]- 1 
c]^t:i(270)<^l ^«fl c11<^lBil- ^#tt^-. t-flolEi^ 

<a/#^ »l3Jl (240)1- t^]o]^] ^^51 Ji. c-flolE^ e|-<?l(DQ)-^S 

^/#^ til5l(240)l- -i-^fl ^S.^ 4. <Hs)lol(230)^ ^ 

t:|^Dl(250)^ E^-olnj eflxl^E-1(290)^ ^Sl-i-(CLK, 
CKE. /CS, /RAS, /CAS, /WE)Sl s^ofl :^]o] ^^^(AP, NP)^ ^^5^1:^1-. 

SSnefl^J 2]l^]>^Bl(£E^ S.^ ell^^liE] >^)(280)^ B)-olnj ^H^I^e] (290)5. ^ 
^5]^ >0^-i-o^ 2i^o\] o^^H ^^1(200)^ ^""^^ S-^^-ir ^] 

^ 7]^# s.^ 7i<y ^^ol <y^^ i4j 6nE|ti ^ 
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<43> 5.sl^>;^l ^l«H7l(260)^ b)-o]d1 -£-(261-264)^ , x:]3.v^(250) 

s.^B\$] ^]o] Al^#(AP, NP)3il- ^snefl^J efl;^liEi(280)<^l Sel^M 

^M.<^] -g-^^^i «S3^(BANK0-BANK3) ^ ^§3. -^^71 (215)<^1 
n§5L» ^Bl:^>^l*l-7l Se^^M ^S-i-(BLP0, BLPl. BLP2, BLP3) # 

^■^^ Dil-S-e] ^H*s1(lOO)^-^E^ <y^5]^ ^s^^]:^;] T^^o]] o:|^ He)^]: 
3.B.o]jL, nfs. ^1-14^ ^£HS]^>^1 ^# 7l<^3 ^ 

^^(CK)Sl E\o]^ oil^loilA-l ^Ic^ ^^l-(/CS, RAS ^ /WE)*^! S.^<^]JL ^ 
S(/CAS)7> *H*a °fl, c]sc1(250)fe i::^ Ssl^M ^3:(NP)« 

Hel^M s.= <HlAi HH]^>^1 ^^-Br A s-^^^s. ^^1 

:E.5fl:±i ^5:(AlO)sf <H:e.511>i ^^#(BA0, BAl)^ «35L» He)^>^l^ 
^elli ^Sl-(BAO, BA1)<H1 ^^^^ Hel^>^ls]^ .^.o^^cf. 

<45> 
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is. 1] 
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HIGH 


LOW 


BANK2 


LOW 


HIGH 


HIGH 


BANKS 


HIGH 


DON'T CARE 


DON'T CARE 


BANK0-BANK3 



^e]^>^l 71(260)^ ^e]^>^l ^^(NP)7l- ^^^^^ , JL 1<^1 
v}s\. ^o], 'Jd^7l(215)S.^Bloi ^3. -Jd^ ^1:^511^ ^S. 

(AlO)^ Si^<^] Sl^fl 4 7fl^ Hel^M <0sl-(BLPO-BLP3) ^ ^VM- ^ 

^7l tiflSLsl ^ c>l5ll<:>l(230)S] ii*^^^ S.^<5lcf. ^ ^g:^^ w>Si|- 

^ol, DRAM ^>M-^ H^^l^^E^TD^q- Bl-uj-o^ ^^X\B\(C1)S. 

H€^]iEKTl)s^ TllojE^ ^-IJ^ El-«y(WL)34 <^^5lJl. :E.e)lol^ wlme)-^(BL) 
(/BL)ofl ^2fl^lBKCl)^ H^^l^E]^ ^^1 AHofl 

5.e1:^>:^l SlS.(231)^ NMOS B^^l^Bl#(Ml, M2. M3)* ^L^^cf. 

:i!iBl(M2)^ =sl^M ^<3-(VBLP)3]- HlH Ht<y(BL) A>olofl o^:lslJi, n.:^s^ 7\]o] 
^E^^W ^^(BLP)5!l- B.€^1^bKM3)^ w]H 
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^(Ml, M2)o11 ^n^^ «1B 5^-oll■(/BL, BL)^ ^<a-(VBLP)^S HSl^M 

sljL, ol^e^-ol^i H^^l>iBl(M3)<>ll ^^^i alB e}'?ll-(/BL. BL)^ ^-y-^ -^^ 
*>7fl ^c]-. <^l^tfl, HBl^M ^<y-(VBLP)^ Vcc/2ol^-. 
<48> S.^^l^Bl-i.(M4. M5)^ ^:£(BISL)7}- t}o]s. ^ w]H 

e1-"yi:(/BL. BL)4 ^3.71(235)^ 4^ 4^1 #^7l 

(235)^ ^^ofl -i-^^flAi wlH E}^l-(/BL, BL)S^ ^^l^Vcf. 7\] 

o]^ S€^liEil:(M6, M7)^ wlH 2l-^-i-(/BL, BD^f cflolEi 2l-'?ll-(/DB, DB) 

^1 #^7l(235)ol1 t-ll^lE-i7l- c-HojE-l 5]-^l-(/DB, DB)<H1 z^-^ 

7l<a 2.= «HlA-l TflolB H^^1^E^#(M6, M7)ol ^2^^ z^]o]b\ e|-^l-(/DB, DB)^ 
cfl«>lBl7> tilH ^9im/Bl, BL)# i^l2.el ^<^1 7]<U^^. 
<49> cfA] i 3^ %3^^}<^, ^SHel7:>^l i^oil ^^tbcf. 

<50> E}o]nj Efl4>,Bl(290)* -f-tflA^ ^E^U. ^-f ^t!: ^1^ ^^-i-*^! 

^€ ^. <^:e.211>i >ys-i-(A0-An) ^ ^ <H-E.efl:i ^ ^S#(BA0, 

BADo] o^ce^]^ 5fl4iEK210)S. ^S3. ^^7](215)S>\- ^ 

t:1SDl(220)o11 M.^^ la^ao^ g^o] Al^^cf. ;^l^tflA-l , ^% 
71 
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^tb ^^(A10)7> ^.-folig ^ 

^# 71 <a ^^^•?1t!:^l<H -tlM^l i^. <H:^sll>i >a^(A10)7> ^> 

<^lol^ ^1=1(250)^ ^mHB^^l:xl 7l^^ ^# SE^ 71 'a ^^ol <y 

^ o.^ ^^^r>ji, ^i£^el^>^l 40] A]^(AP)l- #>^^5|-t!:cl-. ^£^el^> 
^1 7l^^ 7)0^ .^^ol ^^£1^ ^oy s.^ 7ioj ^ 

Eflsq- ^<a*>7ll ^^^1^. t:!-^. ^ ^^'='11^^^ s.^ 7l«?3 

<^1 ^ ^J&Hsl^Mil^ Al^o] ^lo^^cf. 

He^^M :*lH7l(260)^ «SH1:(BANK0-BANK3)<^1 ^-S-^r}^ 4 7fl^ Bj-ol 

t»ll-(261-264)^ He|^W 7l (260)^ ^^He^^>;^l >^IH 

(AP)7> «-^^3i-m «ii -a ^ 71(215)5.-^ E-1 <a^si^ «3h -a^ ^^i-'Hi cn-g- 

El-oH^ <^l^cll, 'Jd^7l(215)7> «53.(BANK0)1- ^^^1-71 

^-9- Bl-oiD^(261)7> Bl>^3^lJi, «5a(BANKl)» 
7l ^tl: ^Jll- #^*>^ ^-f HfolTi1(262)7> el'^slJl, «3a(BANK2)* ^ 
^§1-71 Aij:^ #^^1-^ El-oli3i(263)7> el^slJi, nelji H^a. 

(BANKS)* ^^^}7] ^Bfl Ai^^ ^-^ Bl-<^li^(264)7> el^^cf. 

St^i ^^tt w>5q- ^oi, HSuefl^j ell;^l>iE-l(280)^ ^SHel^W 7]^^ 

^# 7l<a ^^o] o^^^ nfl oflElti. ^^ol oj^^ ^ CH;H1 °ll-E. 
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<53> HS^^>^1 ^]o]7]{260)^ E^-olD^s. (261-264) 51 SA>Br>ji, ^7] 5. 

s^^M 7]^^ ^# '^^o] <a JE 5a* #Ss^H ^^-fl^l ^ 

<54> t£ SaoflAl 1 ifl^] ;(|] 4 csBE^ti. ^.-f ^^#(A0. Al. A2, A3), 4 1 

^] 4 ^:£Sel^>^l 7l^^ ^# ^^-i-(RAO, RAl, RA2, RA3) nelJl 1 
vfl^l ^] 4 HEl^>^l T^^1-(P0. PI. P2. P3)^ 4 7l]2] «5a#<^l 
<55> £ 5a# ^S^>^. ^1 1 -^flElja s.^ ^^aO)^] #^(T0)<^1^i '^^^slji, 
olS-^E^ tRCD ^ #^(T3)oflAi ^1 1 ^Eja. tfl^ ^SSel^M 7]^^ 

^# ^^(RAO)c)l 2 ^ElH. s-f ^^(Al)^ #^(T2)<^lAi 

o]s.-f-El tRCD #s^(T5)<HlAi 2 ^E^y. ^^(A1)<>11 cH 

tl: >ll 2 ^SSel^>^l 71^^ ^^fe '^^(RAD'^l o.^^, ^^1 3 

"S^B^w. s.-^ ^^(A2)ol 'g^Sl^ #^(T4)S-^Bl tRCD a]:^ ^ #^(T7)«^1>H ^1 
3 w- S.^ '^^(A2)o11 i:}]^ 3 ^J&^sl^M 7]^^ ^^"^ ^# ^^(RA2) 
ol <a^£lJl, ^1 4 ^E^ti. i^^(A3)^l #s^(T6)-^S^E-1 tRCD ^1 

^ ^ m^(T9)<^]^^ ^] 4 ^E^H. s-f '^^(AS)*^! tflt!' >H1 4 SlS^^^^If^] 7]^ 
^ ^* ^^(RA3)ol -y^^i:]-. ^1 1 ^^(RA0)<^1 #s^(T3) 

^^^H^ CL=2<^1. tfl^^>^ A>ol§ ^, ^e^(T5)o]iA^ c^lojE-i A]:^ 
(DQ) Hl-<a^S. /^ll 1 c-flolE-l(Q0)7]- ;*fl 2 i^^(RAl)ol 

€-^(T5)^^E-l CL=2<^1 «11'^3^>^ m:^ ^ #^(T7)<HlAi 2 cflolEKQl) 
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7}. 4 3 ^% '^^(RA2)ol <a^slfe #s^(T7)S^El CL=2^1 ^^^Vfe 

# ^ #^(T9)<^lAi 3 no]^j(Q2)7} HSlJl ^1 4 ^^(RA3)ol ^J^s]^ 

#^(T9)S.^Ei CL=2oll «fl^*m ^ #s^(Tll)<HlAi ^1 4 t-llclBl(Q4) 

<^7l^i. ^1 1 yJf{:^] ^1 4 tilolBll-(QO. Ql, Q2, Q3)^ ^]S.^ ^^1(200)^] 
<^^^ A>«y:(configuration)<Hl i^el- i=1-<a=^ ^]^t^ , >4, >S, >16, >S2 

-f-^S. ^ ^t:f. ZiBlJl 1 ifl^l ^1 4 tflolBll-CQO, Ql, Q2. Q3)^ 

tRCD nv^o^ ^^>2^ o.^ ^A^^ ojcf. 

#^(TO)ofl^i ^1 1 ^JjE]ti. ^-f ^^(AO)ol og^^ ^ #^(T4)o1lAl i 
^£=e|^>;^l 71^^ ^^(RA0)«^1 ^^3^1^ i=l3Dl(250)^ is. 

HBl^M ^:51(AP)« «->^^5|-t!-^-. >11<>1 71(260)^ ^T'^^sl-^ 

ss^^>^l ;^lol ^^(AP)'^l -g-^^ll^i nga. ^^7](215)S^E-1Sl AlJioll 

«5a.(BANK0)oll tfl-g-*>^ B}-oli3l(261)» He1:^>^1 ^l^H 

71(260)^ HS.ZL5fl^J eil^liEK280)<^l ^<i>#<^A^ tb\-o]t^ 

(261)^ iS^E^^>;^l ^lol A]^(tAP)<Hl £^^>id «<ga(BANKO)* 

*>7l H&l^W ^1^ ^^(BLPO)l- Hsl^>;^l ^IcH ^^(BLPO) 

7> «53.(BANK0) a]H s^-^-i-^ Vcc/2S. Hb]^>;^1^c)-. 

n].^ E]-o]Dl(261)^ ^ol iS^el^M ^l<a Al:?>(tAP)<Hl £^^>7l «S 
aCBANKO)^ •^■a*}- ^4^^1-7] ^tl: 7]^^ s.^ 
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o] ^MSel^>^l ^1^ ^l^(tAP)<Hl £^*>7l n§3(BANK0)Sl ^<U^ 

^^]^t]■7] 7l<y ^^o] oi^£]c-1el-£ pHb]-o.^ cy^^ 

SHS1^>^1 71^^ ^# 7]<U ^^O-S-^B] ^:£S2l^>^l ;^l<a A]:^ 
(tAP)<^l ^2)-^>^ «Sa.(BANK0)^ ^el^>xil^cf. 

cfA] :£ 2# ^2:*>iS. ^IS-Sl ?iHl-sl(lOO)<^1 ^w]^ Bl-o]ois.(xii_ii4) 
34 121-124)^ M§a.l:(BANK0-BANK3)<^l cfl-§-W. -S^-^S-^B] 

SJ^SI^ ^^(CMD)<^1 ^£=€^^>^1 7l^^ afe- 7]<U ^. ^ 

7> s^^il^cf. ^SHS]^>;^1 7l^^ ^^fe 7l<a ^^o] o^^^ o]B. 

efli ^^(ADDR) # ^ ^Aj^ ^^#(BAO, BAD-Hl ^■ 

e^-^H 5ll;=^l^Bli-( 121-124) # ^VM-'^l ^-l^^":!-. -^l^cfl, ^£5.e]^>;^l 7] 
^# £^ 7log i^^o] <y^^ nfl «§a o:| = efl>i ^xlrCBAO, BAD^] 
«55L(BANK0)* ^^*>7l ^Jio]^ B)-oiTii(iii)7> el^sjji, ^H^^sfl^ 
(ADDR) ^ ol^2ll>i^ ell^]^Bl(i21)ofl ^^-l^^gcf. :£ ^SHel^M 7]^^ 

^^fe ^# 7i<y ^^oi <a^^ nfl tfga. oi:^5il^ ^^«(BAO. BAD^l «ja 

(BANK1)# >a^^l-7l ^t!" El-oliil(ii2)7> el^£]JL, cH^^efl^ ^s. 

(ADDR)^ cfl^l>iEKl22)<Hl ^^^t^. 

^11- «53(BANK0)S1 ^ i, <i <H:e.311^ jol] tHolE-] 

» =-#s>7l ^tb ^S.H5^^>xl 7l^^ tig^o] pjls.B^ 100)5. -a 

?iHl-al(100)sq- x^S.5^(200)^ ^S-^ -^--Jd. 
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^Hl-sl(lOO)^ ^ 01^2^1^ i» e)l^l^iEKl21)<Hl n^JL. 5. 5a<^l 

til-sq- ^o], #e^(TO)ollAl n^ls-e) ^B#a1 (lOO)S-f-B^ ^IS-E) ^^1(200) 
S. ^] 1 ^Hlw. ^^(AO)ol <a^€i=l-. ■i-^(T3)<^lAi ^^11 1 o^Bjw. 1^ 
^(AO)'Hl cfltl: -2.S.i5^^>^] 71^^ ^^(RA0)<^1 <y^^ ^ #^(T5) 

1- *-»>^fl^§>7l ^t]: ^^<=>] ^-2-^, ^ISBl ^Hl-sl(lOO)^ El-olt»l 

(111)^ ^^Al^lJl, 5ll^liB](i21)<>11 ^i^^ ^ ^;H1*>J1. 

HB1^>;<1 ^]o]7](260)^ 19a(BANK0)» ^Bj^H^V^l ^t!: ^sl^>^l ^s. 
(BLPO)l- #^*>Ji, B}oini(261)s] ^HAj^c^-. Hel^>^l >^H7l(260)7> 

Hs]x>;^l ;^1<H Ai^(BLP0)«- eI-o] 1^1(261)21 ^H^l^l^ a]^^ 

^^#tb ^<^1. ^S.^sl^>^l 7l^^ ^# ^fe 7lS^ ^^ol oj^ 
5lDlHl-£ s.^ 7l<a ^^^4^ Hel^W Al;^(tAP)^<y: Hb1^> 

^11- ^>^1 no]^] s.^^ ^ 9X^. ^•'?>. A] 

^(tAP)^<il- ^S3.2] ^<U^ ol^efl^il- <2n4i^>7l ^tt ^# 7l 

^^<^1 •a^^^l ^^5]^ T^^^ -^^t!" «5H21 -^-at!- ^ 

c^J^efl^* o-fl^11>i^>7l ^^V ^^ 7l<a ^l-ol ^o.s 

7i<a ^^oi n^]^]7} o>id 4^ sfloi^Hi cfl^ s.^ jEfe 7i«a ^ 

SE^ 71 <a ^2]-^ ssl^>;^l-^Eiti 71S3 
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ZL&I^S, Hs^^>^l ^lo^ ^l^(tAP)^ oje^t!- efloi^A] ^7}^ Ji^^H ^^^1 

<62> 3E. 5b^ «3a(BANK0)^ ^ <HJE.3^1i i7l- ^tfloflAi «83(BANK0)Sl c^- 

'ShCBANKO)^ ^ <H = 2ll:ii i* «i7l 1 ^E^a. ^-f ^^(A0)^1 'ii^S] 

^. #^(T3)<^lAi ^S.^s]^>^l 7l^^ ^#^^^01 ^ «5S(BANK0) 

si ^ <H^eflrfi i'l- <a^*>7] ^^^1^ B^aCBANKO)^ Hel^>^l^<:>> 

^]S.^ ?lB#ei(160)^ «3h(BANK0)^ ^8 ^H^efli i7> o>ia ^ <>|:e. 

e11>i7> ^^£1^ i«3(BANK0)^ Se|^M*l-7l ^^flA-^ #e^(Tio)ollAi >ll l 5LBl^> 
^1 ^^(PO)^ ^IS-S) ^Hl-eKlOO)^ E^-olDldiDo^ ij. 

HAl7lJi, efl^l^tzB] (121)^11 ^i^J-^ *3 c>1 = 511^1- ^Mltbcf. tb^, ^^HS-E^ 
^^1(100)^ i=1^i:-1(250)fe ^1 1 H.2l^>;^l ^^(P0)<^1 ^^^^-^ 

^>^1 ^^(NP)* %■^^JL, «SH(BANK0)'H1 tfl^^V^ B^-olD] (261)^1 -^^^ 
^l^i=f. ^B^^H Al^(tRP)ol 2 ^, #^(T12)<H1A1 «Sa(BANKO) 

^ «S o^ = efl:i i'l- <l7l ^tb ^1 1 "sflE^y. '^^(AO)*^! M:^ 
(T15)<^lAi 7l^^ ^^(RA0)<^1 «a^^^S.>H #l^(T17) 

i:-llolEl(Q0)7l- #^^rf. 
<63> cH]X\^o] ^Alc^ll-^ <^l-§-^H ^ ^^^^ ^^^V^^I"?]:, ^ 
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^ 9X^^ ^\^^ ^o]v\, x^E^X\, ^^^^^ ne^tV <^l-i- ^ =L -^A}^ 

^^^^ if-^v^ 7}^^ sfl^5i<Ho> tbcf. 
[^^^ Ml 
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l^^^J- 11 

^1- ^ 'ii-s >i <Hefl<^l5+; 

^71 i2.£HBl^M ^^<H1 -g-^^A^ Bl-^Sl^ B)-olol» ^ 

7l El-oli3lo| inle] Al^ofl nfl >a-7l nflS-S] 4 ^^11^^17]- ^ej 

[^^*^ 21 
31 

^1 2 ^ol^i. 
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41 

^1 3 %H1 
m^^^ 5] 

-^7] ^^1^ DRAM^ «ts.;^l i^as:) ^^1. 
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^o] 1^15^ -i^^ ^l^Hl S.^^ nfl ifl^^m «<8a.7> HEl^W5]3£^ 

71 
8] 
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